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PATENT 

Attorney Docket No.: 020824-0041 12US 



INTERACTIVE HANDHELD APPARATUS WITH STYLUS 

CROSS-REFERENCES TO RELATED APPLICATIONS 
[0001] The present application is a non-provisional of and claims the benefit of 

5 priority under 35 U.S.C. § 1 19 from U.S. Provisional Patent Application Serial No. 

60/446,829, entitled "INTERACTIVE HANDHELD APPARATUS WITH STYLUS" filed 
on February 10, 2003, and U.S. Provisional Patent Application Serial No. 60/512,326, 
entitled "INTERACTIVE HANDHELD APPARATUS WITH STYLUS" filed on October 
17, 2003, the disclosures of which are hereby incorporated by reference in their entirety for 
1 0 all purposes. 

[0002] This patent application is also related to U.S. Patent Application No. 

, entitled "INTERACTIVE HANDHELD APPARATUS 

WITH STYLUS" which is being filed on the same day as the present application (Attorney 
Docket No. 020824-0041 1 1US), which is herein incorporated by reference in its entirety for 
15 all purposes." 

BACKGROUND OF THE INVENTION 
[0003] A number of handheld educational products exist on the market today. One 

handheld product is called Pixter™, which is produced by Mattel, Inc. This product is 
20 similar to a PDA (or personal digital assistant). It has a body with a display screen and a 
stylus that allows a child to select items displayed on the display screen. A number of 
different games can be played with the product. 

[0004] While the Pixter™ product is useful and entertaining, a number of 

improvements can be made. For example, because the stylus is the only means by which data 

25 can be input into the product by a child, the number and types of programs that can be played 
with the product are limited. Moreover, the users of the product are typically children and it 
is desirable to facilitate game play and refine fine motor skills. Since only one input 
mechanism is present, the product's ability to enhance those fine motor skills is limited. It 
would also be desirable to provide for a handheld gaming apparatus that has different input 

30 mechanisms so that a child's interaction with the apparatus is enhanced. 

[0005] Embodiments of the invention address these and other problems. 



SUMMARY OF THE INVENTION 



[0006] Embodiments of the invention are directed to interactive, handheld 

apparatuses, and methods for using such apparatuses. 

5 [0007] One embodiment of the invention is directed to an interactive, handheld 

apparatus comprising: a housing; a display screen on the housing, the display screen 
configured to display a plurality of images; an electronic position location system, wherein 
the electronic position location system includes a processor that is capable of determining a 
location of a selected region of the display screen; a stylus for selecting one or more of the 
10 plurality of images on the display screen; a directional control pad on the housing; a memory 
device comprising computer code for an educational game, wherein the memory device is 
operatively coupled to the processor; and a light associated with the stylus, wherein the light 
associated with the stylus is illuminated to indicate that the stylus is available for use during 
operation of the educational game. 

1 5 [0008] Another embodiment of the invention is directed to an interactive, handheld 

apparatus comprising: a housing; a display screen on the housing, the display screen 
configured to display a plurality of images; an electronic position location system, wherein 
the electronic position location system includes a processor that is capable of determining a 
location of a selected region of the display screen; a stylus for selecting one or more of the 

20 plurality of images on the display screen; a directional control pad on the housing; and a 

memory device comprising computer code for a first educational program that uses the stylus, 
computer code for a second educational program that uses the directional button, computer 
code for informing a user to use the stylus with the first educational program and the 
directional button with the second educational program, wherein the memory device is 

25 coupled to the processor. 

[0009] Reference to the remaining portions of the specification, including the 

drawings and claims, will realize other features and advantages of the present invention. 
Further features and advantages of the present invention, as well as the structure and 
operation of various embodiments of the present invention, are described in detail below with 
30 respect to accompanying drawings, like reference numbers indicate identical or functionally 
similar elements. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0010] FIG. 1 is a diagram illustrating a top perspective view of an interactive 

handheld apparatus according to one embodiment of the present invention; 

[0011] FIG. 2 is a diagram illustrating a front view of an interactive handheld 

5 apparatus according to one embodiment of the present invention; 

[0012] FIG. 3 is a diagram illustrating a rear view of an interactive handheld 

apparatus according to one embodiment of the present invention; 

[0013] FIG. 4 is a diagram illustrating a perspective view of an interactive handheld 

apparatus according to one embodiment of the present invention including a cover; 

10 [0014] FIG. 5 is a schematic block diagram illustrating the various components of the 

interactive handheld apparatus according to one embodiment of the present invention; 

[0015] FIG. 6 is a schematic block diagram further illustrating the memory access 

component of the interactive handheld apparatus according to one embodiment of the present 
invention; 

15 [0016] FIG. 7 is a schematic block diagram further illustrating the random access 

memory component of the interactive handheld apparatus according to one embodiment of 
the present invention; 

[0017] FIG. 8 is a schematic block diagram further illustrating the buttons and 

switches component and the LCD component of the interactive handheld apparatus according 
20 to one embodiment of the present invention; 

[0018] FIGs. 9a and 9b are schematic diagrams further illustrating the buttons and 

switches component according to one embodiment of the present invention; 

[0019] FIGs. lOa-e are schematic block diagrams further illustrating some of the 

power supply circuits within the interactive handheld apparatus according to one embodiment 
25 of the present invention; 

[0020] FIG. 1 1 shows a screenshot of a home page; and 

[0021] FIGS. 12a-12f show screenshots for various educational programs that can be 

used in the apparatus. 
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DETAILED DESCRIPTION 



[0022] The present invention in the form of one or more embodiments will now be 

described. FIG. 1 shows a perspective view of an interactive handheld apparatus according to 
one embodiment of the invention. In this embodiment, the interactive handheld apparatus 
5 100 includes: (a) a housing 102; (b) a display screen 104 on the housing 102; (c) an electronic 
position location system, wherein the electronic position location system includes a processor 
that is capable of determining a location of a selected region of the display screen 104; (d) a 
stylus 106 for selecting images on the display screen 104; (e) a directional control pad 108 on 
the housing 102; and (f) a memory device comprising computer code for an educational 
1 0 game, wherein the memory device is operatively coupled to the processor. An audio output 
device 110 such as a speaker may also be included and may be coupled to the processor. 
FIGs. 2-3 show front and rear views of the interactive handheld apparatus according to one 
embodiment of the present invention. 

[0023] In one embodiment, the housing 102 may be shaped so that it can be held in 

15 the hand of a small child. The housing 102 may be made of molded plastic and may be 
shaped as a trapezoid. Based on the disclosure and teachings provided herein, a person of 
ordinary skill in the art will appreciate how to utilize various housing shapes for use in 
accordance with the present invention. A trapezoidal shaped housing is preferred, as it is 
more ergonomic than, for example, a rectangle shaped housing. 

20 [0024] The display screen 104 may comprise any suitable display device. Suitable 

display devices include, for example, LEDs (light emitting diodes), LCDs (liquid crystal 
displays), etc. Appropriate driver programs and/or driver chips (e.g., LCD driver chips) can 
be included in the apparatus 100 to facilitate the function of the display screen 104. For 
example, in some embodiments, the display screen 104 may comprise an LCD screen having 

25 the following specifications including: a square screen size of 2.8", a resolution of 160x160 
pixels with a font size of about 7x5 pixels, and base colors based on 12-bit 4-4-4 RGB colors. 
Backlight for the LCD screen may be generated by using white LEDs with a diffuser. 
Contrast can be optimized and made adjustable by a user of the apparatus 100 via use of a 
potentiometer control. In addition, there are two (2) brightness levels or settings for the LCD 

30 screen — a low setting optimized for outdoor use and a high setting for internal and low light 
environment. 
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[0025] In one embodiment, the display screen 104 is used to display images that are 

rendered using a vector graphics engine, such as, the Macromedia Flash5™ vector graphics 
rendering engine. Techniques for providing improved vector graphics are described in co- 
pending, co-owned U.S. Provisional Patent Application No. 60/512,339, entitled "METHOD 
5 AND SYSTEM FOR PROVIDING EDGE SMOOTHING," filed on October 17, 2003, the 
disclosure of which is incorporated by reference in its entirety for all purposes. 

[0026] Images that are formed using vector-graphics processes are preferred over bit- 

mapped images, which are used in some conventional gaming devices. A vector-graphics 
based image is stored in a file as a display list that describes in mathematical terms every 

10 shape, or object in the image along with its location and properties such as line width and fill 
(the color pattern that fills a shape). Moving images based on vector-graphics are generally 
smoother than corresponding bit-mapped images. This is desirable for providing animation 
that will entertain and engage a child. In some embodiments, the apparatus can play videos 
for a child (where the child is a passive observer rather than an active game player) in 

15 addition to providing interactive educational programs for children. Images formed using 
vector-graphics processes also take up less memory than bitmapped images so that many 
games can be stored in a memory device. 

[0027] Referring again to FIG. 1, the display screen 104 also has touch-screen 

capability. In one embodiment, the touch-screen capability is adjusted for stylus sensitivity 
20 which allows movement of the stylus 106 on the display screen 104 to be detected. To 

provide for touch-screen capability, a IK EEPROM is included in the housing 102 for storing 
calibration data. Furthermore, the display screen 104 can be made of plastic with an 1.55 mm 
nominal thickness. Moreover, the LCD screen can float on shock absorbers to protect the 
screen during impact. 

25 [0028] The touch-screen capability is achieved via the electronic position location 

system. The electronic position location system is capable of determining a location of a 
selected region of the display screen 104. A commercially available electronic position 
location system like the ones that are used in many commercially available personal digital 
assistants may be used. An exemplary system may comprise a glass or plastic plate with a 

30 metallic coating facing a metallic coating on an underside of a layer of Mylar™ above the 
glass or plastic plate. Pressing the screen with the stylus 106 brings the plate and the 
Mylar™ layer in contact with each other so that an electrical current flows through them. By 
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measuring the electrical current from two sides of the display screen 104, a computer 
program then determines the vertical and horizontal position of the stylus 106. By sampling 
contact locations at a predetermined rate, such as, 100 times a second or faster, the display 
screen 104 can detect the position of the stylus 106. In other examples, there can be a grid of 
5 wires under the display screen 104 that can be activated after interaction with the stylus 106. 
The x-y position can be determined with a processor inside the apparatus 100. 

[0029] In one embodiment, as shown in FIG. 4, the display screen 104 can be 

protected by a movable cover 126. Preferably, the cover 126 is made of flexible hard plastic 
material, and is detachably coupled to a rear portion of the apparatus 100. 

10 [0030] The stylus 106 may or may not comprise an electrical conductor, and may or 

may not be tethered to the housing 102 via a cord 112. In some embodiments, the stylus 106 
includes a light and is made of a translucent or transparent material and may be tethered to 
the housing 102 via the cord 112. The light in the stylus 106 may be an LED. As will be 
further described below, the light in the stylus 106 may illuminate or flash during operation 

15 of the apparatus 100, such as, when a game is being played, to provide indications that the 
stylus 106 can be used to perform a particular function. The illuminated or flashing light 
represents directions that are easy to follow by a user, especially, a child. In other 
embodiments, a light can also or alternatively be included near or behind the cord exit 1 14 in 
the housing 102 or in the cord 112. Similarly, the light may illuminate or flash during 

20 operation of the apparatus 100. 

[0031] The directional control pad 108 can be of the type used in commercially 

available handheld gaming devices. The pad 108 can be depressed to move a cursor up, 
down, to the left, to the right or to other predetermined directions. The directional control 
pad 108 allows a user to move a cursor or other image on the display screen 104 to select an 

25 image element on the display screen 104. In some embodiments, a light 1 16 is associated 

with the directional control pad 108. The light 116 may be under a translucent ring that lights 
up. Similar to the light behind the cord exit 1 14 and the light associated with the stylus 106, 
the light 1 16 around the directional control pad 108 may also illuminate or flash during 
operation of the apparatus 100 to provide indication to the user to use the directional control 

30 pad 108 to perform a particular function. In another embodiment, there can be a light in the 
directional control pad 1 08 itself. 
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[0032] As mentioned above, in some embodiments, the stylus 106 and the directional 

control pad 108 may have lights associated with them (e.g., lights that are in them, or 
adjacent to them). Different games that are played with the apparatus 100 may use the 
directional control pad 108 or the stylus 106 as input devices. The apparatus 100 may be 
5 programmed to cause the light associated with either the stylus 106 or the directional control 
pad 108 to light up or flash if an indication is to be given to a user that either the stylus 106 or 
the directional control pad 108 is to be used as an input device. This is particularly useful if 
the user of the apparatus 100 is a young child (e.g., children in kindergarten, first, or second 
grade) who may not know what input device to use. 

10 [0033] In addition to or as an alternative to using lights to inform a child as to which 

input device to use, an image may show on the display screen 104 to inform the child as to 
what input device to use. A synthesized voice from the apparatus 100 may say, "to play this 
game, use the pen (i.e., the stylus)" if a program that uses a stylus is about to be played by a 
child. Thus, the apparatus 100 (or a memory device associated with the apparatus) can be 

1 5 preprogrammed with computer code for informing a user to use the stylus 1 06 prior to using a 
first program that uses the stylus 106 and computer code for informing a user to use the 
directional control 108 pad prior to using a second program that uses the directional control 
pad 108. 

[0034] Other input devices, in addition to the stylus 106 and the directional control 

20 pad 108, can be included in the apparatus 100. For example, as shown in FIG. 1, a "hint" 

button 118 may be provided to give the user a hint on how to play a game using the apparatus 
100. Hints can be provided directly to the user upon activation of the "hint" button 118 and 
are unique to some embodiments of the invention since embodiments of the invention are 
adapted to play educational games. In one embodiment, when the player presses the "hint" 
25 button (or if the player selects several incorrect answers), a tutorial is activated for the user. 
For example, if a player has solved a math equation incorrectly many times in a row, a 
tutorial will show the equation and then prompt the child to count groups of objects (e.g., 
carrots) to determine a total. If the player succeeds, game play continues. If not, then 
another tutorial is provided. 

30 [0035] A "home" button 120 may be provided to the user back to home state. For 

example, the "home" button 120 can bring the user back to the beginning of a game. Also, a 
"pause" button 122 may be provided to allow the user to pause operation of the apparatus 
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100. For example, the "pause" button 122 may be used by the user to pause a game in mid- 
progress. 

[0036] The apparatus 100 may include a memory device comprising computer code 

for an educational game and/or for storing computer code that relates to the operation of the 
5 apparatus 100. Based on the disclosure and teaching provided herein, various educational 
games can be played using the apparatus 100. The educational programs and another of the 
functions described in this application can be programmed by those or ordinary skill in the art 
using any suitable programming language including C, C++, etc. More detailed descriptions 
of educational programs are provided below. 

10 [0037] The memory device may be any suitable temporary or permanent information 

storage device. For example, the memory device may include one or more of optical, 
magnetic, or electronic storage media such as optical or magnetic disks, tapes, sticks, and the 
like. Storage devices such as these may be used alone or in combination to make up the 
memory device. Any suitable number of RAM (random access memory), ROM (read only 

15 memory) and EPROM (erasable programmable memory) chips may also be included in the 
memory device. In some embodiments, the ROM can include a memory storage capacity of 
about 2 MB (megabytes) or more, although the storage capacity is likely to change as data 
storage technology improves. The memory device may be internal and/or external to the 
housing of the apparatus 100. 

20 [0038] Furthermore, the memory device may be or include a cartridge (e.g., in a flash 

data cartridge), a disk, a tape, or a memory stick. Cartridges are especially desirable since 
they can be easily manipulated and handled by children. Any suitable amount of storage 
space may be provided on the memory device. Preferably, the capacity of the memory device 
is at least about 1 megabyte (e.g., 4 megabytes or more). Storage capacity can increase as 

25 storage technology improves. 

[0039] In one embodiment, as shown in FIG. 3, a cartridge (not shown) can be 

received by an opening 124 in the housing 102. The opening 124 includes appropriate 
circuitry that allows data from the cartridge to be read. The use of cartridges provides 
interchangeability. 

30 [0040] Any suitable power source may be used. For example, rechargeable or non- 

rechargeable batteries can be used with the apparatus 100. A battery pack that can use 
rechargeable batteries that is suitable for use in the apparatus 100 is described in U.S. Patent 



Application Nos. 10/697,074, filed on October 22, 2003, and 60/506,254, filed on September 
26, 2004, which are herein incorporated by reference in its entirety. 

[0041] FIG. 5 is a schematic block diagram illustrating the various internal 

components of the apparatus 100 according to one embodiment of the present invention. As 
5 shown in FIG. 10, the apparatus 100 includes an application-specific integrated circuit 
(ASIC) 140. The ASIC 140 further includes a microprocessor and other internal circuitry. 
The ASIC 140 controls the operations of the apparatus 140 and manages interactions amongst 
various components including a memory access component 142, a cartridge connector 144, a 
random access memory component 146, a buttons and switches component 148, an LCD 
10 component 150, and power supply circuits 152. Additional schematic block diagrams 
showing the various components will be provided below. 

[0042] FIG. 6 is a schematic block diagram further illustrating the memory access 

component 142 according to one embodiment of the present invention. The memory access 
142 further includes a FLASH integrated circuit 160. The FLASH integrated circuit 160 is 
15 used to store the boot code for the apparatus 100. The boot code is used to initiate operations 
of the apparatus 100. 

[0043] FIG. 7 is a schematic block diagram further illustrating the random access 

memory component 146 according to one embodiment of the present invention. In one 
embodiment, the random access memory component 146 includes a SDRAM 162. The 
20 SDRAM 162 is used to provide temporary storage for executable code during operations of 
the apparatus 100. 

[0044] FIG. 8 is a schematic block diagram further illustrating the buttons and 

switches component 148 and the LCD component 150 according to one embodiment of the 
present invention. In one embodiment, two sets of control signals are provided by the ASIC 
25 140 to control two groups of buttons 170 and 172. FIGs. 9a and 9b further illustrate 

additional circuitry that are provided for the two groups of buttons 172 and 170 respectively. 
In one embodiment, the ASIC 140 also controls the speaker 174. 

[0045] FIGs. lOa-e are schematic block diagrams further illustrating some of the 

power supply circuits controlled by the ASIC 140 according to one embodiment of the 
30 present invention. 
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[0046] Various additional features of the apparatus 100 are now described. In one 

embodiment, the apparatus 100 provides independent, runtime-replaceable, execute-in-place 
code modules with cartridge-based code and content. In one implementation, some or all 
code components of the boot code for the apparatus 100 and cartridges are built as 
5 independent, replaceable code modules. Examples are the kernel, audio subsystem, user 
interface manager, Resource Information Block (RIB) file system manager, and a port of 
Macromedia's FlashPlayer. Upon boot-up of the apparatus 100, boot code searches a 
memory device, such as, the FLASH integrated circuit as described above, and all attached 
cartridge or peripheral devices for code modules and registers them one-by-one in a system 
10 module table using a predefined, unique ID value for each module. 

[0047] Code modules include their specific corresponding version numbers. If 

multiple versions of the same code module (e.g. the audio subsystem) are present at the same 
time, the boot process selects the most current version of that code module for installation. 
Each code module defines a module public interface (MPI) which provides all other code 

15 modules in the apparatus 100 with a function call interface to the code module's services. All 
MPI calls are routed (or "dereferenced") through the system module table at runtime. By 
doing so, compile-time function calls can be resolved at runtime thereby allowing the latest 
version of the corresponding code module to be accessed. One of the primary benefits of the 
MPI design is that code updates can be delivered on cartridge or peripheral devices over the 

20 lifetime of the product, automatically "patching" the memory device at runtime (or other 
cartridges/peripheral devices present in a runtime configuration) to fix bugs, improve 
performance and/or introduce new features. 

[0048] In one embodiment, the apparatus 100 provides a method for identifying all 

constituent parts of a binary image by data type, data format version, and content version and 

25 a mechanism for their search and retrieval at runtime, individually or by group, based on 

item-specific properties. All components of a memory device or cartridge including binary 
code modules, audio, animations, fonts and other content assets are considered "resources" of 
the binary image. Each resource is either referred to or completely defined by a data 
structure entry in a larger structure called the Resource Information Block (RIB). One or 

30 more RIB structures exist on all memory devices in the apparatus 100 containing prebuilt 

code and/or data. The RIB effectively serves as each binary's "file system." It is through the 
RIB and its associated interface routines that system and application code access the 
resources of a binary image. All resources are defined by their data type, data format version 
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and content version. Developers can write code to search the contents of all binaries present 
in a runtime configuration of devices — the memory device and zero or more cartridge or 
peripheral memory devices ~ filtering the search to only those resource properties or property 
values of interest. As an example, as part of the startup code module installation process, 
5 boot code might request a search of all present RIBs (binary images) for the most current 
version of the kernel code module. Another example would be if an application requested a 
search of all present RIBs for all configuration data resources of type c x' that conform to type 
'x' data format versions 1.0 - 2.0. 

[0049] This architecture has many advantages to the developer. For example, 

10 applications can be designed with a plug-in framework for features, where features can be 
dynamically added or removed based on the needs of application content. Applications gain 
from this both extensibility, where new features can be introduced on cartridge or peripheral 
devices long after the base application code is shipped, and footprint efficiency, where RAM 
or ROM space is saved by not including or loading features not currently required by the 
1 5 running application content. 

[0050] In one embodiment, the apparatus 100 provides a method for dynamic update 

of audio and graphic content assets based on content version number in a cartridge-based 
handheld electronic device. All components or "resources" in a binary image on a memory 
device, for example, a ROM, cartridge, or other peripheral device, have a specific data type 

20 and data content version associated with them. Apparatus 100 uses numerous types of 

content assets including raw and compressed audio, multi-toned digital musical instruments, 
multi-track instrument playback data (similar to MIDI), bitmap fonts, and Macromedia Flash 
animations. Specific instances of content assets are assigned an ID value which uniquely 
identifies the content globally among all content developed of that type, across all compatible 

25 products. There is no restriction placed on the number of duplicate instances of asset data of 
a given type with a specific ED that may be present in a joined, runtime configuration of 
memory devices. In practice, duplicates are present when a new version of the asset is 
introduced that differs in content from previous versions. The desired behavior in most 
applications is for the most current version of a given asset to be used, so all code modules 

30 that make use of audio, graphic or similar content assets use a standard methodology for 
resolving runtime requests for specific asset resources into the most current version of the 
resource. On system boot, code modules configure themselves by searching all memory 
devices' RIBs for assets they make use of, and sort the resulting list by content version 
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number. When playback or other use of an asset is requested of the code module, the sorted 
list is searched in content version order such that the newest version of an asset will always 
be used. 

[0051] This architecture allows new memory devices to "patch" existing content by 

5 providing revised versions of existing assets, whether to fix bugs in old content or 
dynamically refresh its look or sound. 

[0052] In one embodiment, the apparatus 100 provides a method for exporting binary 

image component data and properties, such as, resources or resource references, from source 
code to a Windows-based code and data packing tool for inclusion in the binary image's RIB. 

10 Resources and resource references can be exported from any source code file to a Windows- 
based code and data packing tool using a combination of C/C++ language macros, 
segmentation of generated structures in the code link map, and dual final binary links — one 
of which creates the standard runtime code and data file, and the second of which extracts the 
exported data structures from object code into a data file for use as input to the code and data 

15 packing tool. 

[0053] In one embodiment, the apparatus 100 provides a method for using audio asset 

placeholders or "tokens" that are resolved to playable, platform-specific audio data references 
upon compiling and/or running the content on a given (embedded or non-embedded) target 
platform. Developers for the apparatus 100 may use off-the-shelf, PC-based Macromedia 

20 FlashMX application to develop content for the apparatus. Macromedia Flash does not 
provide native support for special audio formats, including highly compressed recorded 
human speech. A scheme is developed for inserting Flash-acceptable placeholders or 
"tokens" in the Flash content that development tools or software resolve to references to 
audio content on compiling and/or running the Flash content in a PC-based emulator or on 

25 the apparatus. 

[0054] Educational Programs 

[0055] In some embodiments, when a child starts to use the apparatus 100, there may 

be a sign in page (not shown) that will allow the user to "sign in" before using the apparatus 
100. The apparatus 100 may store information for up to 3 players. This may be useful, in 
30 case, there is only one apparatus in a household, but there are more than 2 children in the 
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household. A child's interactive history with the apparatus 100 may be stored in the 
apparatus 100 for future game play or future interaction. 

[0056] FIG. 1 1 shows a screenshot for a homepage and 12a-12f show various 

screenshots associated with various educational programs that can be played on the above- 
5 described apparatus 100. The various educational programs include at least a first program 
that is used with the above-described directional control pad 108 and at least a second 
program that is used with the above-described stylus 106. Thus, children can learn to 
manipulate different input devices to not only facilitate game play, but also to help refine fine 
motor skills such as hand-eye coordination. Providing many different games that use 
10 different input mechanisms also makes the apparatus 100 more fun for a child as a child can 
not only play games, but can paint, write, draw, etc. with the apparatus 100. In some 
embodiments, when using the apparatus 100, a child can be creative using the stylus to draw 
or paint, or can have fun playing educational games. 

[0057] As noted below, in some embodiments, the educational programs can 

15 comprise games which teach reading and math skills at different levels of difficulty, adjusting 
the challenge from preschool through first grade. Each level increases in complexity of both 
the skills being taught and the facility needed to play the games. Players can select or change 
difficulty levels at the start of each game or after each game round. Alternatively, the 
difficulty level may automatically adjust in response to the user's play. 

20 [0058] Although certain programs are described in detail below, it is understood that 

embodiments of the invention are not limited thereto. The educational programs may relate 
to any suitable subject including: math (addition, subtraction, division, multiplication); 
spelling; number, letter, or shape recognition; phonics; drawing; writing; coloring; fun facts; 
history; and pattern matching, etc. 

25 [0059] FIG. 1 1 shows a screenshot of a home page including a number of selectable 

icons. An icon 214 to turn background music on or off is also provided on the home page. 
The illustrated home page includes a first icon 202 associated with a program called "Rabbit 
River™", a second icon 204 associated with a program called "The Chicken Coop™", a third 
icon 206 associated with a program called "The Color Corral™", a fourth icon 212 associated 

30 with a program called "The Shape Shop™", a fifth icon 210 associated with a program called 
"Catcher Fields™", and a sixth icon 208 associated with a program called "Musical 
Meadow™". Each of these programs is described in further detail below. 
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[0060] FIG. 12a shows a screenshot corresponding to a program for a game called 

"Rabbit River™", which uses the directional control pad 108. In this game, rabbits want to 
cross a river to reach a harvest of vegetables. Players use arrow keys to help the rabbits hop 
onto logs with letters, shapes, numbers, and mathematical equations. The object of the game 
5 is to get all rabbits across the river by responding to questions. Players can obtain bonus 
points for landing on carrots. 

[0061] This program teaches about recognizing numerals, and making the connection 

between numerals and their values, comparing and ordering numbers, counting, recognizing 
basic math operations and their functions, and solving math equations. In a first skill level, 
10 players identify numbers and distinguish numerals from letters and shapes, and count in 

sequence from 1 to 10. In a second skill level, players count in sequence from 1 to 99; skip 
count by 2s, 5s, and 10s; and count backwards from 10. In a third skill level, players identify 
addition and subtraction symbols, and use them to create and solve addition and subtraction 
problems. 

1 5 [0062] FIG. 12b shows a screenshot associated with a program called "The Chicken 

Coop™", which uses the stylus 106. In this memory game, players make matches to clear the 
chicken coop. Touch a chicken with the stylus 106 and it flies off to reveal what is 
underneath - a letter, a number, a color or a shape. Touch a second chicken with the stylus 
106 to make a match. If it is a match, items clear from the screen. If not, the chickens return 

20 to their roost. Players are scored based on how quickly they have cleared the coop. 

[0063] In this game, children learn to recognize and remember complex sets of colors, 

shapes, numbers, and letters. Children also lean about the position of objects in relation to 
one another. In a first level, players match colors, shapes, numbers (1-10) and letters; 
numbers to quantities; and letters to their sounds. In a second level, players match 
25 combinations of colors and shapes; numbers (10-50); capital to lowercase letters; and sounds. 
In a third level, players match musical instruments to their sounds; animals to their sounds; 
initial letters and sounds to words; rhyming words; and opposites. 

[0064] FIG. 12c shows a screenshot from a program called "The Color Corral™", 

which uses the stylus 106. In this program, a child can create his or her own unique farm 
30 drawing. A child uses the above-described stylus 106 with this program. Starting from the 
bottom left to the bottom right, the screenshot includes first, second, third, fourth, fifth, and 
sixth icons 301-306. The first icon 301 allows a user to select different backgrounds to paint. 
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The second icon 302 allows a child to change atmospheric options (day and night, and snow 
and rain). The third icon 303 allows one to add stamps to pictures. The fourth icon 304 
allows a child to select from a paintbrush, a paint bucket, a crayon, and an eraser to modify 
the drawing. The fifth icon 305 allows a child to select a color or a pattern. The sixth icon 
5 306 allows a user to undo the last action. 

[0065] In this program, players use their imagination and explore new ways of seeing 

things. They can create a farm scene with a polka-dot barn and plaid grass. Using this 
program, imagination and creativity are encouraged. 

[0066] FIG. 12d shows a screenshot associated with a program called "The Shape 

10 Shop™", which uses the stylus 106. In this game, a mouse, Lily, is helping mice on the farm 
by building things for them. Players use the stylus 106 and drag shapes to build objects from 
Lily's blueprints. Once each object is build, it comes to life. Players are scored for every 
three items they build. Children learn about shapes and the relationship of parts to a whole, 
by completing puzzles of increasing complexity. 

15 [0067] In a first skill level, players match basic shapes to their outlines to fill an area. 

In a second level, players build objects, using their memory to recall the shapes that make up 
the whole item. In a third level, players build objects based on outside outlines only, and then 
predict the figure that will be formed by combining several shapes. Other play modes include 
combining basic shapes to build original pictures (free play); noting similarities and 

20 differences among shapes (visual discrimination); and understanding the position of objects 
in relation to one another (spatial relationships). 

[0068] FIG. 12e shows a screenshot of a game called "Catcher Fields™", which uses 

the directional control pad 108. In this game, players use the directional control pad 108 to 
move the frog back and forth across the bottom of the screen. The object of the game is to 
25 help a character "Tad" catch the letters that are thrown from a harvester. Players are scored 
for every correct letter that is caught. Players can learn the letters of the alphabet, what they 
look like, and what their sounds represent, as well as their order in the alphabet. 

[0069] In a first skill level, players recognize capital and lowercase letters, identify 

letters by name and match letters to their sounds. In a second skill level, players distinguish 
30 capital from lowercase letters, and distinguish letters from numbers. In a third skill level, 

players test their knowledge of the order of the alphabet. They also spell one-syllable words 
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of 3 to 5 letters each. Players also recognize letters in words, listen for beginning and ending 
sounds and isolate sounds in one-syllable words. 

[0070] FIG. 12f shows a program called Musical Meadow™. Players use seeds that 

they have collected while playing other games to feed the birds and listen to them sing. 
5 Depending upon the number of seeds players put into the feeder, different birds will appear. 
Each combination of birds will sing a different tune. Players can modify sounds that the 
birds make by tapping on a bird to replace it with another one. 

[0071] Players are introduced to a variety of musical styles including classical, 

country, jazz, blues, rock, reggae, Latin, and Cajun. Players are also introduced to the cello, 
10 electric guitar, trumpet, harmonica, marimba, accordian, and banjo. 

[0072] As illustrated by the programs described with reference to FIGs 12a to 12f, the 

apparatus 100 is designed so that many different types of educational programs can be used. 
Programs for pure educational gameplay and/or creativity can be used. Moving videos and 
electronic books can also be used with the apparatus 100. 

15 [0073] It should be understood that the present invention as described above can be 

implemented using software, hardware, or a combination of both, in the form of control logic. 
Based on the disclosure and teachings provided herein, a person of ordinary skill in the art 
will know of the appropriate ways and/or methods to implement the present invention. 

[0074] The terms and expressions which have been employed herein are used as 

20 terms of description and not of limitation, and there is no intention in the use of such terms 
and expressions of excluding equivalents of the features shown and described, or portions 
thereof, it being recognized that various modifications are possible within the scope of the 
invention claimed. 

[0075] While the foregoing is directed to certain embodiments of the present 

25 invention, other and further embodiments of the invention may be devised without departing 
from the basic scope of the invention. Such alternative embodiments are intended to be 
included within the scope of the present invention. Moreover, the features of one or more 
embodiments of the invention may be combined with one or more features of other 
embodiments of the invention without departing from the scope of the invention. 

30 [0076] Different programs may be obtained from other stand alone memory devices 

such as data cartridges. In other embodiments, it is possible to download new programs 
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from a server computer via a communication medium such as the Internet. A data cartridge 
comprising an EEPROM may be used for this purpose. 

[0077] All publications and patent documents cited in this application are 

incorporated by reference in their entirety for all purposes to the same extent as if each 
5 individual publication or patent document were so individually denoted. By their citation of 
various references in this document, Applicants do not admit that any particular reference is 
"prior art" to their invention. 
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